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实验中选用平均粒径 37μm 的 α-Al2O3 为原料，PVA 为开孔剂和粘结剂，高
岭土为烧结助剂，采用挤出成型法制备氧化铝陶瓷膜支撑体。制备出孔径 10.3μm
的支撑体，孔隙率为 48.2%，纯水通量为 4900 L/m2·h，抗弯强度为 38MPa。实
验表明：当 PVA 含量增加，孔径和孔隙率会随之增大，纯水通量就会增大，而
抗弯强度降低，综合以上因素确定 PVA 水溶液为 8%时最合适。增加高岭土含量，
孔径和孔隙率逐步降低，而支撑体抗弯强度略有提升，综合考虑后加入 15%高岭
土能使孔径、孔隙率维持较高水平，而烧结温度从 1750℃降低到 1450℃。 















































Inorganic ceramic membrane is a kind of porous membranes which is made from 
Al2O3, TiO2, ZrO2 or SiO2.  It has been widely used in food, biological, chemical and 
other fields because of its advantages such as stable performance, low energy 
consumption, environmentally friendly and so on. In this paper, we focused on the 
preparation of alumina support and membranes, also the applications in soy sauce 
clarification.  
The porous alumina support, with its porosity was 48.2%, pure water flux 4900 
L/m
2
·h and bending strength 38MPa, was prepared by extrusion moulding method 
using  α-Al2O3 as raw material, PVA as pore-creating agent and binder, Kaolin as 
the sintering additive. The mean pore size of the support was 10.3μm by using the 
α-Al2O3 which the mean particle size was 37nm. It was found that pore size, porosity 
and pure water flux increased with the increase of PVA，but the bending strength 
decreased. The suitable dosage was 8%. With the doping of the Kaolin, the pore size 
and porosity decreased, but the bending strength increased slightly. The best proper 
amount of Kaolin was 15% and the sintering temperature decreased from 1750℃ to 
1450℃. 
The α-Al2O3 microfiltration membrane was produced by solid particle method. 
The mean pore size of the membrane was 0.5m while the average size of the raw 
material particle was 3.5m. The influence of coating number, the adding amount of 
α-Al2O3, PVA and sintering additive ZrO2 was studied by orthogonal test method. The 
primary and secondary factors influencing on the liquid flux were the adding amount 
of PVA, the adding amount of α-Al2O3 , the coating number and the adding amount of 
ZrO2. The optimum formula was ω(Al2O3)=23%, ω(ZrO2)=12%, ω(PVA) =4% and 
the coating number is 2. Dipping time and sintering temperature were also studied. As 
















When the dipping time was more than 15s, the formation of the membrane stopped. 
The pore size and porosity decreased as the sintering temperature increased. However, 
when the sintering temperature was too low, the membrane had insufficient strength. 
The optimum value of sintering temperature was 1350℃. 
Soy sauce is a kind of fermented food that needs to be clarified as turbidity 
arisen during the production process. In this paper we used ceramic membrane to 
clarify the soy sauce and compared the effect of clarification with different pore size 
(0.2m, 0.4m, 0.8m, 1.2m). It was concluded that the ceramic membrane with 
pore size of 0.2m was the best option, which the filtrate was clear, without 
centrifugal sedimentation. The membrane flux increased as the increasing of the 
operation temperature. Considering the high temperature could damage the flavor and 
quality of the soy sauce , the optimum temperature was 40℃. The membrane flux 
reached its peak when the operating pressure was 0.16MPa. The pure water flux and 
liquid flux recovered over 98% after cleaning. According to the above studies, 0.2m 
ceramic membrane completely could be used for soy sauce clarification. 
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（Nanofiltration NF）、反渗透（Reverse osmosis RO）、气体分离（Gas separation 









































Membralox 的多孔道馆 Al2O3 陶瓷膜，能承受反冲，可采用错流（Cross Flow）

































国外分离膜市场中，美国占 50%,日本占 18%，西欧占 23%。日本政府对陶
瓷膜的研究极为重视，投入了大量的人力、物力，在短短几年内，就成为陶瓷膜
技术先进国家之一。 
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